Glucocorticoid actions on synaptic plasma membranes: modulation of [125I]calmodulin binding.
The effects of corticosterone on Ca(2+)-dependent binding of [125I]calmodulin to purified synaptic plasma membranes (SPM) from rats brain were characterized. The enhancement of [125I]calmodulin binding was a sigmoidal function of steroid concentration, with the maximal increase (> 55% above control) occurring at a steroid concentration of 1 x 10(-6) M and EC50 estimated at 1-2 x 10(-7) M. Other glucocorticoids including hydrocortisone, dexamethasone and triamcinolone produced similar effects, whereas steroids without glucocorticoid activity such as 11-deoxycortisol, 11-deoxycorticosterone and cholesterol were ineffective. The steroid-induced increase of binding was correlated with an increase of membrane affinity for [125I]calmodulin as shown by Scatchard analysis, and a decrease of the rate of dissociation of [125I]calmodulin from the membranes as shown by kinetic analysis. Arrhenius analysis indicates that [125I]calmodulin binding was influenced by lipid transition of the membranes and that corticosterone resulted in a shift of membrane transition toward a higher temperature. Since a variety of biochemical processes associated with synaptic membranes are dependent upon calmodulin for their regulation, we hypothesize that the effects of glucocorticoids in promoting membrane binding of calmodulin may lead to a cascade of alterations in synaptic function.